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Description 
TECHNICAL FIELD 

s The present invention relates to heat-sensitive recording media and, more particularly, to heat-sensitive recording 
media excellent in storage stability of record images. 

BA CKGROUND ART 

w Heat-sensitive recording media are well known in the art which make use of the reaction between a colorless or 
pale-colored basic dye and a color developing material and give images upon application of heat which brings the color 
developing material into contact with the basic dye. Such heat-sensitive recording media have the drawback that record 
images generally have insufficient storage stability and become faded with the lapse of time. Particularly when heat- 
sensitive recording media are stored under high humidity and/or high temperature conditions, record images may fade 

75 away in a relatively short period of time. Improvement in this respect is earnestly desired. 

For improving the storage stability of record images, various heat-sensitive recording media containing a storage 
stability improving agent or agents have been proposed. However, the improvement in storage stability is generally 
compromised by newly accompanying drawbacks such as reduced whiteness and adhesion of residual substances to 
the thermal head. Thus, the results are not invariably satisfactory. 

20 DE-A-3 942 137 discloses a leuco dye/colour developer-containing heat-sensitive recording medium, which also 
comprises an alkyl or alkylene phosphate or metal salt thereof. 

EP-A-0 464 502 (prior art with respect to Article 54(3) EPC with respect to the contracting states DE.FR and GB) 
discloses a leuco dye/colour developer-containing heat-sensitive recording medium, which also comprises a phosphate 
of present general formula (1) or metal salt thereof, and an alkaline pigment. 

25 

DISCLOSURE OF THE INVENTION 

With the above situation in view, the present inventors conducted intensive investigations on storage stability 
improving agents to be contained in the recording layer. As a result, we found that 2,2'-methylenebis(4,6-di-tert-butyl- 
30 phenyl) phosphate, an alkali metal salt thereof, an ammonium salt thereof, polyvalent metal salt thereof, or a mixture of 
these, when contained, in the recording layer, give heat-sensitive recording media excellent in storage stability of record 
images without accompanying any new drawback. The present invention has now been completed based on this find- 
ing. 

The present invention thus provides a heat-sensitive recording medium comprising 

35 

(a) a support and 

(b) a heat-sensitive recording layer formed on the support and comprising a colorless or pale-colored basic dye and 
a color developing material capable of causing color development upon contact with the dye by heating, which 
medium is characterized in that said heat-sensitive recording layer contains at least one phosphate compound 

40 selected from the group consisting of 2,2'-methylenebis(4,6-di-tert-butylphenyl) phosphate of the general formula 
(1) shown below and alkali metal, ammonium and polyvalent metal salts thereof: 



R 



45 



50 




( 1 ) 



wherein each R represents a tert-butyl group. 
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In an embodiment of the invention, the heat-sensitive recording layer contains at least one of 2,2 , -methylenebis(4,6- 
di-tert-butylphenyl) phosphate represented by the above general formula (1) and alkali metal and ammonium salts 
thereof. 

In another embodiment of the invention, the above-mentioned heat-sensitive recording layer contains at least one 
5 of polyvalent metal salts of 2,2 , -methy1enebis(4,6-di-tert-butylphenyl) phosphate. 

The above-mentioned embodiments of the invention are described below in further detail. 

EmbQP'irrient (I) 

w In one embodiment of the invention, the heat-sensitive recording layer contains at least one phosphate compound 
selected from among 2,2'-methylenebis(4,6-di-tert-butylphenyl) phosphate represented by the above general formula 
(1) and alkali metal and ammonium salts thereof. Preferably, the heat-sensitive recording layer mentioned above con- 
tains at least one of 2,2 , -methylenebis(4 l 6-di-tert-butylphenyl) phosphate and alkali metal salts thereof. 

The heat-sensitive recording medium in this embodiment is excellent in storage stability of record images and, in 

15 addition, is resistant to fogging , thus generally featuring a high level of whiteness of the heat-sensitive recording layer. 
As specific examples of the compound of the above general formula (1) and of alkali metal and ammonium salts 
thereof, there may be mentioned, for example, 2,2'-methylenebis(4 l 6-di-tert-butylphenyl) phosphate, sodium salt of 2,2*- 
methylenebis(4,6-di-tert-butylphenyl) phosphate, potassium salt of 2,2 , -methylenebis(4,6-di-tert-butylphenyl) phos- 
phate and ammonium salt of 2,2 , -methylenebis(4,6-di-tert-butylphenyl) phosphate. It is of course possible to use these 

20 compounds in the form of a mixture of two or more of them as necessary. The particle size of the above-mentioned 
compound of general formula (1) or the alkali metal salt or ammonium salt thereof is not specifically limited but it is 
desirable to subject, as necessary, said compound or salt to wet grinding, for instance, to an average particle size of 
about 0.1 to 10 urn, preferably about 0.1 to 3 jim. 

It is further possible to add these compounds to a coating composition for heat-sensitive recording layer formation 

25 after preliminary adsorption thereof on an inorganic pigment, such as talc, clay, kaolin or silica, or after blending thereof 
with such an inorganic pigment. 

When at least one of the above-mentioned 2,2 -methy1enebis(4,6-di-tert-butylphenyl) phosphate and alkali metal 
and ammonium salts thereof is(are) used in the form adsorbed on or admixed with the above-mentioned inorganic pig- 
ment, the proportions of both are not particularly limited. It is desirable, however, that the proportions of (A) at least one 

30 of the above-mentioned 2,2'-methylenebis(4,6-di-tert-buty1phenyl) phosphate and alkali metal and ammonium salts 
thereof and (B) the inorganic pigment is adjusted to give an A:B weight ratio within the range of about 80:20 to 20:80, 
particularly within the range of about 70:30 to 30:70. For effecting adsorption of at least one of the above-mentioned 
compound of general formula (1) and alkali metal and ammonium salts thereof on an inorganic pigment, any of various 
conventional methods may be used. Thus, for example, said adsorption may be effected by dissolving at least one of 

35 the compound of general formula (1 ) and alkali metal and ammonium salts thereof in a small amount of a solvent, such 
as, methanol, admixing the solution with an inorganic pigment and drying the mixture, followed by pulverizing when nec- 
essary. The particle size of the inorganic pigment mentioned above is not particularly limited but, generally, the mean 
particle size is preferably about 0.05 to 15 um. Where the phosphate compound is used as absorbed on or blended with 
an inorganic pigment, it is also preferable that rt is pulverized as necessary by wet pulverization for instance, to a mean 

40 particle size of about 0. 1 to 10 urn, preferably about 0.1 to 3 jim. 

The amount of at least one of the above-mentioned 2,2'-methylenebis(4,6-di-tert-butylphenyl) phosphate and alkali 
metal and ammonium salts thereof to be used is not specifically limited. Generally, however, said amount is preferably 
within the range of 1 to 300 parts by weight, more preferably 1 to 100 parts by weight, per 100 parts by weight of the 
color developing material. 

45 

Embodiment (II) 

In another embodiment of the invention, the above-mentioned heat-sensitive recording layer contains at least one 
of polyvalent metal salts of 2,2*-methylenebis(4,6-di-tert-btf ylphenyl) phosphate. The heat-sensitive recording medium 
so in this embodiment is excellent in storage stability of record images and, in addition, has characteristic features that it 
is resistant to fogging and, in particular, causes less degree of adhesion of residual substances. 

The polyvalent metal salts mentioned above are not particularly limited in particle size but, generally, the mean par- 
ticle size thereof is preferably about 0.1 to 10 urn, more preferably about 0.1 to 3 urn. As metals constituting such poly- 
valent metal salts, there may be mentioned zinc, magnesium, barium, calcium, aluminum, tin, titanium, nickel, cobalt. 
55 manganese and iron, among others. 

Such polyvalent metal salts of 2,2'-methylenebis-(4,6-di-tert-butylphenyl) phosphate can be prepared by various 
methods. Mention may be made of, for instance. (0 the method comprising reacting an alkali metal salt of 2,2'-methyl- 
enebis(4,6-di-tert-butylphenyl) phosphate with a water-soluble salt containing a polyvalent metal as mentioned above 
in water to thereby effect salt exchange and (ii) the method comprising subjecting at least one of 2,2'-methylenebis(4,6- 



3 



EP000506967 ffiie:/A\dcwas03\firmdata\lD\FotevPat\PatentDocuments\EP000506967.c pc1 



Pa g e 4 of 28 



EP0 506 967 B1 

di-tert-butytphenyl) phosphate and alkali metal salts thereof together with a polyvalent metal compound to dry or wet 
pulverization to thereby effect salt exchange. 

As the polyvalent metal compound that can be used in the above-mentioned method (ii), there may be mentioned 
an oxide, hydroxide, sulfide, halide, carbonate, phosphate, silicate, sulfate, nitrate or aluminate of a polyvalent metal 
5 selected from the group consisting of zinc, magnesium, barium, calcium, aluminum, tin, titanium, nickel, cobalt, manga- 
nese and iron, silica surface-treated with a substance containing said polyvalent metal, higher fatty acid salts of said 
polyvalent metal, and mixtures of two or more of these compounds. 

More specifically, the following examples may be given: (a) zinc oxide, zinc hydroxide, zinc sulfide, zinc chloride, 
zinc carbonate, zinc phosphate, zinc silicate, zinc sulfate, zinc nitrate, zinc aluminate. magnesium oxide, magnesium 
10 hydroxide, magnesium sulfide, magnesium chloride, magnesium carbonate, magnesium phosphate, magnesium sili- 
cate, magnesium sulfate, magnesium nitrate, magnesium aluminate, barium chloride, barium carbonate, barium sul- 
fate, calcium oxide, calcium hydroxide, calcium chloride, calcium carbonate, calcium silicate, aluminum oxide, 
aluminum hydroxide, aluminum phosphate, aluminum silicate, titanium oxide, etc., (b) silica surface-treated with a sub- 
stance containing a polyvalent metal such as zinc, magnesium, barium, calcium or aluminum, for example calcium car- 
ts bonate or aluminum oxide, and (c) polyvalent metal salts of higher fatty acids, in particular C 10 - C20 higher fatty acids, 
for example zinc stearate, magnesium stearate, barium stearate, calcium stearate and aluminum stearate. 

Among these preparation methods, the above-mentioned method (ii) is preferred since the polyvalent metal salt of 

2.2 - methylenebis(4,6-di-tert-butylphenyl) phosphate as prepared can efficiently be pulverized simultaneously. In partic- 
ular, the method (ii) in which wet pulverization is employed is more preferred since the salt exchange progresses 

20 smoothly and more uniform pulverization can be achieved. 

Such wet pulverization may be carried out in the presence of water in a conventional grinding apparatus, for exam- 
ple a sand mill, using 1 00 parts by weight of at least one of the above-mentioned 2,2'-methylenebis(4,6-di-tert-butylphe- 
nyl) phosphate and alkali metal salts (sodium salt etc.) thereof together with 1 to 500 parts by weight of a polyvalent 
metal compound, to a particle size of about 0.1 to 10 *im, preferably about 0.1 to 3 jim. 

25 In carrying out wet pulverization, sulfone group-modified polyvinyl alcohol is preferably used as a dispersion aid 
since the use thereof makes it possible to conduct the pulverization treatment efficiently and. as a result, produce heat- 
sensitive recording media excellent in storage stability of record images and causing lesser degree of adhesion of resid- 
ual substances. 

Such sulfone group-modified polyvinyl alcohol is a per se known compound. It is prepared, for instance, by sapon- 
30 ifying a copolymer of vinyl acetate and an olefinsulfonic acid, such as ethylenesulfonic acid, allylsulfonic acid or meth- 
allylsulfonic acid, or a salt (e.g. sodium salt) thereof or by treating polyvinyl alcohol with bromine or the like, followed by 
heating in an aqueous solution of sodium hydrogen sulfite. It contains, within the molecule thereof, the sulfonic acid 
group and/or a salt (e.g. alkali metal salt such as sodium salt) thereof. A sulfone group-modified polyvinyl alcohol spe- 
cies having a degree of modification (proportion of monomer units containing the sulfonic acid group or a salt thereof to 
35 all monomer units) of about 1 to 10 mole percent, a degree of saponification of about 60 to 100 mole percent and a 
degree of polymerization of about 1 00 to 1 ,000 is preferred. Such sulfone group-modified polyvinyl alcohol is used pref- 
erably in an amount within the range of about 0.05 to 50 parts by weight, more preferably about 0.5 to 25 parts by 
weight, per 100 parts by weight of at least one of 2,2 , -methylenebis(4,6-di-tert-butylphenyl) phosphate and alkali metal 
salts thereof. 

40 In this embodiment, the use of a polyvalent metal salt mixture comprising two or more different metal species is par- 
ticularly preferred since said use leads to production of particularly good results in achieving the desired performance 
characteristics to be attained according to the invention. 

Among the polyvalent metal salts mentioned above, those polyvalent metal salts in which the polyvalent metal is 
magnesium, calcium, barium, zinc or aluminum are particularly preferred. 

45 The amount of at least one of the polyvalent metal salts of the compound of general formula (1) which is to be used 
is not limited but, generally, it is preferably within the range of about 1 to 300 parts by weight, more preferably about 1 
to 100 parts by weight, per 100 parts by weight of the color developing material. 

The other components or ingredients to be contained in the heat-sensitive recording layer of the present invention 
are described in the following. The description which follows applies to either of the above-mentioned embodiments (I) 

so and (II). 

In the invention, the colorless or pale-colored basic dye, which is a constituent of the recording layer, may be any 
of various known dyes conventionally used in this field of art, inclusive of the following examples: triaryimethane dyes 
such as 3,3-bis(p-dimethylaminophenyl)-6<limethylaminophthalide, 3,3-bis(p-dimethylaminophenyI)phthalide, 3-(p- 
dimethylaminophenyl)-3-(1.2-dimethylindol-3-yl)phthalide, 3-(p-dimethylaminophenyl)-3-(2-methylindol-3-yl)phthalide, 
55 3,3-bis(1,2-dimethylindol-3-yl)-5-dimethylaminophthalide, 3.3-bis(1,2-dimethylindol-3-yl)-6-dimethylaminophthalide, 

3.3- bis(9-ethylcarbazol-3-yl)-6-dimethylaminophthalide, 3,3-bis(2-phenylindol-3-yl)-6-dimethylaminophthalide and3-p- 
dimethylaminophenyl-3-(1-methylpyrrol-3-y0-6^imethylaminophthalide, diphenylmethane dyes such as 4,4'-bis- 
dimethylaminobenzhydryl benzyl ether, N-halophenyl-leucoauramine and N-2,4,5-trichlorophenyl-leucoauramine, thi- 
azine dyes such as benzoyl-leucomethylene blue and p-nitrobenzoyl-leucomethylene blue, spiro dyes such as 3- 
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methyl-spiro-dinaphthopyrane, 3-ethyl-spiro-dinaphthopyrane, 3-phenyl-spiro-dinaphthopyrane, 3-benzyl-spiro-dinaph- 
thopyrane, 3-methyi-naphtho-(6'-methoxybenzo)spiropyrane and 3-propyl-spiro-dibenzopyrane, lactam dyes such as 
rhodamine-B-anilinolactam, rhodamine (p-nitroanilino) lactam and rtiodamine (ochloroanilino)lactam, and fluoran dyes 
such as 3-dimethylamino-7-methoxyfluoran, 3-diethylamirto-6-methoxyfluoran, 3-diethytamino-7-methoxyfluoran, 3- 

5 diethyfamino-7-chlorofluoran, 3-diethylamino-6-methyl-7-chlorofluoran, 3-diethylamino-6,7-dimethylfluoran l 3-(N-ethyl- 
p-toluidino)-7-methylfluoran, 3-diethylamino-7-(N-acetyl-N-methylamino)fluoran l 3-diethylantino-7-N-methyl- 
aminofluoran, 3-diethylamino-7-dibenzylaminofluoran, S-diethylamin^-tN-methyl-N-benzylaminoJfluoran, 3-diethyl- 
amino-7-(N-chloroethyl-N-methylamino)fluoran, 3-diethylamino-7-diethylaminofluoran, 3-(N-ethy1-p-toluidino)-6- 
methyl-7-phenylaminofluoran, S-tN-ethyl-p-toluidinoJ-S-methyl^-tp-toluldinoJ-fluoran, 3-dimethylamino-6-methyl-7- 

10 phenylaminofluoran, 3-diethylamino-6-methyl-7-phenylaminofIuoran, 3-di-n-butylamino-6-methyl-7-phe- 
nylaminofluoran, 3-di-n-pentylamino-6-methyl-7-phenylaminofluoran, 3-diethylamino-7-(2-cartx)methoxyphe- 
nylamino)fluoran, 3-(N-cyclohexyl-N-methylamino)-6-methyl-7-phenylaminofluoran 1 3-pyrrolidino-&-methyl-7- 
phenylaminofluoran, 3-piperidino-6-methyl-7-phenylamlnofluoran, 3-diethylamino-6-methyl-7-xytidinofluoran, 3-diethyl- 
amino»7-(o-chlorophenylamino)fluoran l 3-di-n-butylamino-7-(o-chlorophenylamino)fluoran, 3-pyrrolidino-6-methyl-7-p- 

15 butylphenylaminofluoran, S-CN-methyl-N-n-amylJamino-S-methyl^-phenylaminofluoran, 3-(N-ethyl-N-n-amyl)amino-6- 
methyl-7-phenylaminofluoran, 3-{N-ethyl-N-isoamyl)amino-6-methyl-7-phenylaminofluoran, 3-(N-methyl-N-n- 
hexyl)amirio-6-methyl-7-phenylaminofluoran, 3-(N-ethyl-N-n-hexyl)amino-6-methy1-7-phenylaminofluoran, 3-(N-ethyl- 
N-p-ethylhexy0amino-6-methyl-7-phenylaminofluoran, 3-(N-ethyl-N-tetrahydrofurfuryl)amino-6-methyl-7-phe- 
nylaminofluoran, 3-(N-ethyl-N-cycIopentyl)amino-6-methyl-7-phenylaminofluoran and 2,2-bis[4-[6'-(N-cyclohexyl-N- 

20 methylaminoJ-d-methylspirotphthalide-S.S-xanthenJ^-ylaminolphenyqpropane, and the like. Of course these exam- 
ples have no limitative meanings, and it is possible to use two or more dyes combinedly. 

Among the dyes mentioned above. 3-di-n-butylamino-6-methyl-7-phenylaminofluoran and 3-di-n-butylamino-7-(o- 
chlorophenylamino)fluoran are preferred since they give heat-sensitive recording media featuring particularly high 
whiteness in white portions. 

25 As for the color developing material to be used in combination with the above-mentioned basic dyes, various com- 
pounds conventionally used in this field of art may be used. Examples are as follows: phenolic compounds such as 4- 
tert-butylphenol, a-naphthol, p-naphthol, 4-acetylphenol, 4-tert-octylphenol, 4,4-secbutylidenediphenol, 4-phenylphe- 
nol, 4,4 t -dihydroxydiphenylmethane, 4,4Msopropylidenediphenol, hydroquinone, 4,4'-cyclohexylidenediphenol, 4,4'- 
(1,3-dimethylbutylidene)bisphenol. 2,2-bis(4-hydroxyphenyl)-4-methyipentane I 4,4'-dihydroxydiphenyl sulfide, 4,4'-thio- 
30 bis(6-tert-butyl-3-methylphenol), 4,4'-dihydroxydiphenyl sulfone, 2,4 , -dihydroxydiphenyl sultone, 4-hydroxy-4'-methyld- 
iphenyl sulfone, 4-hydroxy-4'-methoxydiphenyl sulfone, 4-hydroxy-4'-isopropoxydiphenyl sulfone, 4-nydroxy-3',4- 
trimethylenediphenyl sulfone, 4-hydroxy-3',4 , -tetramethylenediphenyl sulfone, 3,4-dihydroxy-4 , -methyldiphenyl sulfone. 
bis(3-allyl-4-hydroxyphenyl) sulfone, 1,3-di[2-(4-hydroxyphenyl)-2-propyl]benzene, hydroquinone monobenzyl ether, 
butyl bis(4-hydroxyphenyl)acetate, 4-hydroxybenzophenone, 2,4-dihydroxybenzophenone, 2 t 4,4'-trihydroxybenzophe- 
35 none, 2,2 , ,4,4'-tetrahydroxybenzophenone 1 dimethyl 4-hydroxyphthalate, methyl 4-hydroxybenzoate, ethyl 4-hydroxy- 
benzoate, propyl 4-hydroxybenzoate, sec-butyl 4-hydroxybenzoate, pentyl 4-hydroxybenzoate, phenyl 4- 
hydroxybenzoate, benzyl 4-hydroxybenzoate, tolyl 4-hydroxybenzoate. chlorophenyl 4-hydroxybenzoate, phenylpropyl 
4-hydroxybenzoate, phenethyl 4-hydroxybenzoate, p-chlorobenzyl 4-hydroxybenzoate, p-methoxybenzyl 4-hydroxy- 
benzoate, novolak-type phenol resins, and phenol polymers, aromatic carboxylic acids such as benzoic acid, p-tert- 
40 butylbenzoic acid, trichlorobenzoic acid, terephthalic acid, 3-sec-butyl-4-hydroxybenzoic acid, 3-cyclohexyl-4-hydroxy- 
benozic acid, 3,5-dimethyl-4-hydroxybenzoic acid, salicylic acid, 3-isopropylsalicylic acid, 3-tert-butyl salicylic acid. 3,5- 
di-tert-butylsalicylic acid, 3-benzylsalicylic acid, 3-(a-methyIbenzyl)salicylic acid. 3-chloro-5-(a-methyIbenzyl)salicylic 
acid. 3-phenyl-5-(a,a-dimethylbenzyl)-salicylic acid, 3,5-di-a-methylbenzylsalicylic acid, 4-(2-p-methoxyphenox- 
yethoxy)salicylic acid, 4-(3-p-tolylsutfonylpropyloxy)salicylic acid and 5-[p-(2-p-methoxyphenoxyethoxy)cumyl]salicylic 
45 acid, salts of these phenolic compounds or aromatic carboxylic acids with polyvalent metals such as zinc, magnesium, 
aluminum, calcium, titanium, manganese, tin and nickel, and the like organic acidic substances. It is of course possible 
to use two or more of the above-mentioned color developing materials in combination, when required. 

The proportions of the basic dye and color developing material are not particularly limited but should suitably be 
selected depending on the basic dye and/or color developing material employed. Generally, the color developing mate- 
so rial is used in an amount of about 1 00 to 700 parts by weight, preferably about 1 50 to 400 parts by weight, per 1 00 parts 
by weight of the basic dye. 

The heat-sensitive recording layer of the heat-sensitive recording medium of the present invention is formed by pre- 
paring a coating composition containing at least one of the compound of the above general formula (1) and alkali metal, 
ammonium and polyvalent metal salts thereof (hereinafter referred to as storage stability improving agent), a basic dye 
55 and a color developing material, applying the coating composition to a support, and drying the same. 

The coating composition mentioned above is prepared in the conventional manner, in a stirring and pulverizing 
means such as a ball mill, attritor or sand mill, generally using water as a dispersion medium. The storage stability 
improving agent, basic dye and color developing material may be dispersed either simultaneously or separately. 
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A binder is generally incorporated in such coating composition. As the binder, those conventional in this field of art 
may be used, for example starches, hydroxyethylcellulose, methylcellulose, carboxymethyl cellulose, gelatin, casein, 
gum arable, polyvinyl alcohol, carboxyl group-modified polyvinyl alcohol, suffone group-modified polyvinyl alcohol, sili- 
con-modified polyvinyl alcohol, acetoacetyl group-modified polyvinyl alcohol, graft copolymers derived from a vinyl alco- 

5 hol-vinyl acetate copolymer and acrylamide-acrylic acid-ally! acetoacetate, styrene-maleic anhydride copolymer salts, 
styrene-acrylic acid copolymer salts, and styrene-butadiene copolymer emulsions. In the above coating composition, 
these binders are incorporated generally in an amount of about 2 to 40% by weight, preferably about 5 to 25% by 
weight, based on the total solids in the coating composition. 

Furthermore, various auxiliaries may be added to the coating composition. As the auxiliaries, there may be men- 

w tioned dispersants such as sodium dioctyl sulfosuccinate, sodium dodecylbenzenesulfonate, sodium salt of lauryl alco- 
hol sulfate and fatty acid metal salts, antifoaming agents, fluorescent dyes, coloring dyes, etc. 

For reducing adhesion of residual substances to the recording head, various pigments conventionally used in the 
field of heat-sensitive recording media may be added, for example inorganic pigments such as silicon oxide pigments, 
kaolin, clay, talc, calcium carbonate, magnesium carbonate, calcium silicate, magnesium silicate, calcined clay, titanium 

75 oxide, diatomaceous earth and activated day, and organic pigments such as polystyrene microballs, nylon powders, 
polyethylene powders, urea-formalin resin fillers, and starch particles. These pigments are not specifically limited in par- 
ticle size but, generally, they should preferably have a mean particle size of about 0.1 to 15 jim. 

Among these various pigments, alkaline pigments such as calcium carbonate, magnesium carbonate, calcium sil- 
icate and magnesium silicate are preferred since, when they are used in combination with the storage stability improv- 

20 ing agent such as the compound of general formula (1), heat-sensitive recording media showing a particularly reduced 
degree of fogging can be obtained. Among the alkaline pigments, calcium carbonate and magnesium carbonate are 
superior in that effect and, in particular, calcium carbonate is the most preferred because of its low cost. The amount of 
such an alkaline pigment is not specifically limited but preferably 1 to 30% by weight and more preferably 3 to 15% by 
weight based on the total solids contained in the coating composition for the formation of the heat-sensitive recording 

25 layer. It is of course possible to use any of these alkaline pigments in combination with other pigments mentioned here- 
inabove. When one or more alkaline pigments are used combinedly with one or more of said other pigments, the total 
amount of the pigments should preferably be controlled within the range of about 5 to 50% by weight based on the total 
solids content of the coating composition for heat-sensitive recording layer formation. 

Furthermore, for preventing sticking due to contact with the recording device or recording head, any of stearic acid, 

30 polyethylene, carnauba wax, paraffin wax, zinc stearate, calcium stearate, ester wax and the like may be added in the 
form of a dispersion or emulsion. 

In the heat-sensitive recording media of the present invention, there may be incorporated, within limits not detri- 
mental to the anticipated effect of the invention, as a sensitizer, fatty acid amides such as stearamide, methylenebis- 
stearamide, oleamide, palmitamide and coco fatty acid amide, hindered phenols such as 2,2*-methylenebis(4-methyl-6- 

35 tert-butylphenol), 4,4'-butylidenebis(6-tert-butyl-3-methylphenol), 1 ,1 ,3-tris(2-methyl-4-hydroxy-5-tert-butylphe- 
nyl)butane and 1 ,1 ,3-tris(2-methyl-4-hydroxy-5-cyclohexylphenyl)butane, biphenyls such as p-benzylbiphenyl and p-(4- 
tolyloxy)biphenyl, ethers such as 1,5-bis(4-methoxyphenoxy)-3-oxa-pentane, 1 ,2-bis(phenoxy) ethane, 1 ,2-bis(4-meth- 
ylphenoxy)ethane, 1 ,2-bis(3-methylphenoxy)ethane, 1-(2-methylphenoxy)-2-(4-methoxyphenoxy)ethane and 2-naph- 
thyl benzyl ether, esters such as dibenzyl terephthalate, phenyl 1 -hydroxy-2-naphthoate, dibenzyl oxalate, di(4- 

40 methylbenzyl) oxalate and di(4-chlorobenzyl) oxalate, ultraviolet absorbers such as 2-(2'-hydroxy-5 , -methylphenyl)ben- 
zotriazole and 2-hydroxy-4-benzyloxybenzophenone, and other various known heat-fusible substances. 

Among the heat-fusible substances mentioned above, 1,2-bis(3-methylphenoxy)ethane, 1 ,2-bis(phenoxy)-ethane, 
1-(2-methylphenoxy)-2-(4-methoxyphenoxy)ethane, dibenzyl oxalate, di(4-methylbenzyl) oxalate, di(4-chlorobenzyl) 
oxalate, p-benzylbiphenyl, p-(4-tolyloxy)biphenyl and 1,5-bis(4-methoxyphenoxy)-3-oxa-pentane are preferred since 

45 they produce a particularly good sensitizing effect when used in combination with the above-mentioned specific storage 
stability improving agent. They may be used also in the form of a mixture of two or more of them, when necessary. 

The amount of the heat-fusible substance, when such is used, is not critical but, generally, it is preferably within the 
range of 50 to 1 ,000 parts by weight, more preferably 1 00 to 500 parts by weight, per 1 00 parts by weight of the basic 
dye. 

so The support may include paper, plastic films, synthetic paper and the like, among which paper is preferred from the 
price and coating performance viewpoints. 

In the invention, the method of forming the recording layer is not limited to any particular one but may include those 
techniques conventional and well-known in the art. Thus, for instance, the coating composition for heat-sensitive 
recording layer formation is applied to the support using an appropriate application device such as an air knife coater, 

55 blade coater, bar coater, gravure coater, curtain coater or short dwell coater, and the coated support is then dried. The 
amount of the coating composition to be applied is not critical, either, but, generally, it is adjusted within the range of 2 
to 12 g/m 2 , preferably 2 to 8 g/m 2 , on the dry weight basis. Various additional techniques known in the field of heat-sen- 
sitive recording medium manufacture can be applied as required. Thus, for example, for protecting the recording layer 
and/or for other purposes, an overcoat layer may be provided on the recording layer. It is of course possible to provide 
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a protective layer on the reverse side of the support and/or a undercoat layer between the support and heat-sensitive 
recording layer It is further possible to provide the recording media with an adhesive layer. 

BJAMELES 

5 

The following examples illustrate the invention in further detail but, of course, are by no means limitative of the 
scope of the invention. In the examples, unless otherwise specified, "part(s)" and are "part(s) by weight" and "% by 
weight", respectively 

w Example 1-1 

(1) Preparation of Dispersion A 



15 



20 



3-(N-Ethyl-N-isoamyl)amino-6-methyi-7-phenylaminofluoran 

5% Aqueous solution of methyl cellulose 

Water 



10 parts 
5 parts 
40 parts 



25 



The mixture of the above components was pulverized in a sand mill to a mean particle size of 1 .0 urn. 
(2) Preparation of Dispersion B 



30 



35 



Benzyl 4-hydroxybenzoate 

5% Aqueous solution of methylcellulose 

Water 



20 parts 
5 parts 
55 parts 



The mixture of the above components was pulverized in a sand mill to a mean particle size of 1 .5 \irr\. 
40 (3) Preparation of Dispersion C 



45 



so 



Sodium salt of 2,2'-methylenebis(4,6-di-tert-butylphenyl) phosphate 

5% Aqueous solution of methylcellulose 

Water 



3 parts 
3 parts 
25 parts 



55 



The mixture of the above components was pulverized in a sand mill to a mean particle size of 1 .5 urn. 

(4) Formation of recording layer 

Fifty-five parts of Dispersion A, 80 parts of Dispersion B, 31 parts of Dispersion C, 15 parts of silicon dioxide pig- 
ment (oil absorption 180 ml/100g). 50 parts of 20% aqueous solution of polyvinyl alcohol and 10 parts of water were 
mixed with stirring. The coating composition thus obtained was applied to a base paper weighing 50 g/m 2 in an amount 
of 6 g/m 2 (on dry basis), followed by drying to give a heat-sensitive recording paper. 
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Example I-2 

A heat-sensitive recording paper was produced in the same manner as in Example 1-1 except that, in preparing Dis- 
persion C, 2,2 , -methylenebis(4 f 6Kii-tert-butylphenyO phosphate was used in lieu of the sodium salt of 2,2*-methyl- 
5 enebis(4,6-di-tert-butytphenyl) phosphate. 

Example I-3 

A heat-sensitive recording paper was produced in the same manner as in Example 1-1 except that, in preparing Dis- 
10 pension C, potassium salt of 2 1 2'-methylenebis(4 l 6-di-tert-butylphenyl) phosphate was used in lieu of the sodium salt of 
2,2 , -methylenebis(4 ( 6-di-tert-butyIphenyl) phosphate. 

Example I-4 

15 (1) Preparation of Dispersion D 



20 


3-(N-Ethyl-N-isoamyl)amino-6-methyl-7-phenylaminofluoran 


10 parts 




1 ,2-Bis(3-methylphenoxy)ethane 


25 parts 




5% Aqueous solution of methylcellulose 


5 parts 


25 


Water 


50 parts 



The mixture of the above components was pulverized in a sand mill to a mean particle size of 1 .0 \im. 
30 (2) Preparation, of Dispersion E 



35 


4,4'-lsopropylidenediphenol 


20 parts 




5% Aqueous solution of methylcellulose 


5 parts 




Water 


55 parts 



40 



The mixture of the above components was pulverized in a sand mill to a mean particle size of 1 .5 urn. 
(3) Preparation of Dispersion F 

45 



50 


Mixture of sodium salt of 2 I 2'-methylenebis(4,6-di-tert- 
butylphenyl) phosphate and silica (mixing ratio = 60:40) 


6 parts 




5% Aqueous solution of methylcellulose 


3 parts 




Water 


25 parts 



55 



The mixture of the above components was pulverized in a sand mill to a mean particle size of 1 .5 urn. 



8 



EP0Q0506967 frile:/A\dcwas03\nrmdata\lp\FoleyPat\PatentDocuments\EP000506967xpc1 



Pag e 9 of 28 



EP 0 506 967 B1 

(4) Formation of recording layer 

Ninety parts of Dispersion D, 80 parts of Dispersion E, 34 parts of Dispersion F, 1 5 parts of silicon dioxide pigment 
(oil absorption 180 ml/100 g), 50 parts of 20% aqueous solution of polyvinyl alcohol and 10 parts of water were mixed 
5 with stirring. The coating composition thus obtained was applied to a base paper weighing 50 g/m 2 in an amount of 6 
g/m 2 (on dry basis), followed by drying to give a heat-sensitive recording paper. 

Example I-5 

w A heat-sensitive recording paper was produced in the same manner as in Example 1-4 except that, in preparing Dis- 
persion F, a mixture of 2,2'-methylenebis(4,6-di-tert-butylphenyl) phosphate and silica (mixing ratio = 60:40) was used 
in lieu of the mixture of sodium salt of 2,2'-metriylenebis(4,6-di-tert-butylphenyl) phosphate and silica (mixing ratio = 
60:40). 

15 Example I-6 

A heat-sensitive recording paper was produced in the same manner as in Example I-4 except that, in preparing Dis- 
persion E, 4-hydroxy-4'-isopropoxydiphenyl sulfone was used in lieu of 4,4Msopropylidenediphenol. 

20 Example I-7 

A heat-sensitive recording paper was produced in the same manner as in Example 1-1 except that, in preparing Dis- 
persion A, 3-di-n-butylamino-6-methyl-7-phenylaminofluoran was used in lieu of 3-(N-ethyl-N-isoamyl)amino-6-methyl- 
7-phenylaminofluoran. 

25 

Example I-8 

(1) Preparation of Dispersion G 



3-Di-n-butylamino-6-methyl-7-phenylaminofluoran 


10 parts 


1 ,2-Bis(3-methylphenoxy)ethane 


25 parts 


5% Aqueous solution of methylcellulose 


5 parts 


Water 


50 parts 



The mixture of the above components was pulverized in a sand mill to a mean particle size of 1 .0 iim. 

(2) Formation of recording layer 

45 Ninety parts of Dispersion G, 80 parts of Dispersion E, 31 parts of Dispersion C, 1 5 parts of silicon dioxide pigment 
(oil absorption 180 ml/100 g), 50 parts of 20% aqueous solution of polyvinyl alcohol and 10 parts of water were mixed 
with stirring. The thus-obtained coating composition was applied to a base paper weighing 50 g/m 2 in an amount of 6 
g/m 2 (on dry basis), followed by drying to give a heat-sensitive recording paper. 

50 Example I-9 

A heat-sensitive recording paper was produced in the same manner as in Example I-8 except that 34 parts of Dis- 
persion F was used in lieu of 31 parts of Dispersion C. 
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Example 1-10 

(1) Preparation of Dispersion H 



3-Di-n-butylamino-6-methyl-7-phenylaminofluoran 


10 parts 


1 ,2-Bis(phenoxy)ethane 


25 parts 


5% Aqueous solution of methyl cellulose 


5 parts 


Water 


50 parts 



15 

The mixture of the above components was pulverized in a sand mill to a mean particle size of 1 .0 urn. 

(2) Formation of recording layer 

20 Ninety parts of Dispersion H, 80 parts of Dispersion E, 31 parts of Dispersion C, 1 5 parts of silicon dioxide pigment 
(oil absorption 180 ml/100 g), 50 parts of 20% aqueous solution of polyvinyl alcohol and 10 parts of water were mixed 
with stirring. The coating composition thus obtained was applied to a base paper weighing 50 g/m 2 in an amount of 6 
g/m 2 (on dry basis), followed by drying to give a heat-sensitive recording paper. 

25 Example 1-1 1 

A heat-sensitive recording paper was produced in the same manner as in Example 1-10 except that 34 parts of Dis- 
persion F was used in lieu of 31 parts of Dispersion C. 

30 Example 1-12 

(1) Preparation of Dispersion I 



35 





3-Di-n-butylamino-6-methyl-7-phenylaminofluoran 


10 parts 




Dibenzyl oxalate 


25 parts 


40 


5% Aqueous solution of methyl cellulose 


5 parts 




Water 


50 parts 



45 The mixture of the above components was pulverized in a sand mill to a mean particle size of 1 .0 urn. 

(2) Formation of recording layer 

Ninety parts of Dispersion 1, 80 parts of Dispersion E, 31 parts of Dispersion C, 15 parts of silicon dioxide pigment 
so (oil absorption 180 ml/100 g), 50 parts of 20% aqueous solution of polyvinyl alcohol and 10 parts of water were mixed 
with stirring. The coating composition thus obtained was applied to a base paper weighing 50 g/m 2 in an amount of 6 
g/m 2 (on dry basis), followed by drying to give a heat-sensitive recording paper. 

Example 1-13 

55 

A heat-sensitive recording paper was produced in the same manner as in Example 1-12 except that 34 parts of Dis- 
persion F was used in lieu of 31 parts of Dispersion C. 
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Example 1-14 

(1) Preparation of Dispersion J 

5 



3-Di-n-butylamino-6-methyl-7-phenytaminofluoran 


10 parts 


Di(4-methylbenzyl) oxalate 


25 parts 


5% Aqueous solution of methylcellulose 


5 parts 


Water 


50 parts 



15 

The mixture of the above components was pulverized in a sand mill to a mean particle size of 1 .0 ^m. 

(2) Formation of recording layer 

20 Ninety parts of Dispersion J, 80 parts of Dispersion E, 31 parts of Dispersion C, 1 5 parts of silicon dioxide pigment 
(oil absorption 180 ml/100 g). 50 parts of 20% aqueous solution of polyvinyl alcohol and 10 parts of water were mixed 
with stirring. The coating composition thus obtained was applied to a base paper weighing 50 g/m 2 in an amount of 6 
g/m 2 (on dry basis), followed by drying to give a heat-sensitive recording paper. 

25 Example 1-15 

A heat-sensitive recording paper was produced in the same manner as in Example 1-14 except that 34 parts of Dis- 
persion F was used in lieu of 31 parts of Dispersion C. 

30 Example 1-16 

(1) Preparation of Dispersion K 



35 





3-Di-n-butylamino-6-methyl-7-phenylaminofluoran 


10 parts 




1-(2-Methylphenoxy)-2-(4-methoxyphenoxy)ethane 


25 parts 


40 


5% Aqueous solution of methylcellulose 


5 parts 




Water 


50 parts 



45 The mixture of the above components was pulverized in a sand mill to a mean particle size of 1 .0 iim. 

(2) Formation of recording layer 

Ninety parts of Dispersion K, 80 parts of Dispersion E, 31 parts of Dispersion C, 15 parts of silicon dioxide pigment 
so (oil absorption 1 80 ml/100 g), 50 parts of 20% aqueous solution of polyvinyl alcohol and 10 parts of water were mixed 
with stirring. The coating composition thus obtained was applied to a base paper weighing 50 g/m 2 in an amount of 6 
g/m 2 (on dry basis), followed by drying to give a heat-sensitive recording paper. 

Example 1-17 

55 

A heat-sensitive recording paper was produced in the same manner as in Example I- 16 except that 34 parts of Dis- 
persion F was used in lieu of 31 parts of Dispersion C. 
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Example 1-18 

(1) Preparation of Dispersion L 

5 



3-Di-n-butylamino-6-methyi-7-phenylaminofluoran 


10 parts 


p-Benzylbiphenyl 


25 parts 


5% Aqueous solution of methylcelluiose 


5 parts 


Water 


50 parts 



15 

The mixture of the above components was pulverized in a sand mill to a mean particle size of 1 .0 *im. 

(2) Formation of recording layer 

20 Ninety parts of Dispersion L, 80 parts of Dispersion E, 31 parts of Dispersion C, 15 parts of silicon dioxide pigment 
(oil absorption 180 ml/100 g), 50 parts of 20% aqueous solution of polyvinyl alcohol and 10 parts of water were mixed 
with stirring. The thus-obtained coating composition was applied to a base paper weighing 50 g/m 2 in an amount of 6 
g/m 2 (on dry basis), followed by drying to give a heat-sensitive recording paper. 

25 Example 1-19 

A heat-sensitive recording paper was produced in the same manner as in Example 1-18 except that 34 parts of Dis- 
persion F was used in lieu of 31 parts of Dispersion C. 

30 Example I-20 

(1) Preparation of Dispersion M 



35 





3-Di-n-buty1amino-6-methyl-7-phenylaminofluoran 


10 parts 




1 ,5-Bis(4-methoxyphenoxy)-3-oxa-pentane 


25 parts 


40 


5% Aqueous solution of methylcelluiose 


5 parts 




Water 


50 parts 



45 The mixture of the above components was pulverized in a sand mill to a mean particle size of 1 .0 \itn. 

(2) Formation of recording layer 

Ninety parts of Dispersion M, 80 parts of Dispersion E, 31 parts of Dispersion C, 15 parts of silicon dioxide pigment 
so (oil absorption 180 ml/100 g), 50 parts of 20% aqueous solution of polyvinyl alcohol and 10 parts of water were mixed 
with stirring. The thus-obtained coating composition was applied to a base paper weighing 50 g/m 2 in an amount of 6 
g/m 2 (on dry basis), followed by drying to give a heat-sensitive recording paper. 

Example 1-21 

55 

A heat-sensitive recording paper was produced in the same manner as in Example I-20 except that 34 parts of Dis- 
persion F was used in lieu of 31 parts of Dispersion C. 
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Example I-22 

A heat-sensitive recording paper was produced in the same manner as in Example I-8 except that Dispersion C 
was used in an amount of 10 parts. 

5 

Example I-23 

A heat-sensitive recording paper was produced in the same manner as in Example I-8 except that Dispersion C 
was used in an amount of 60 parts. 

10 

Example I-24 

A heat-sensitive recording paper was produced in the same manner as in Example I-8 except that Dispersion C 
was used in an amount of 100 parts. 

15 

Example I-25 

A heat-sensitive recording paper was produced in the same manner as in Example I-4 except that, in recording 
layer formation, 55 parts of Dispersion A was used in lieu of 90 parts of Dispersion D. 

20 

Example I-26 

A heat-sensitive recording paper was produced in the same manner as in Example 1-14 except that, in recording 
layer formation, precipitated calcium carbonate (oil absorption 90 ml/100 g) was used in lieu of the silicon dioxide pig- 
25 ment. 

Example I-27 

A heat-sensitive recording paper was produced in the same manner as in Example 1-14 except that ammonium salt 
30 of 2,2 , -methylenebis(4,6-di-tert-butylphenyl) phosphate was used in lieu of the sodium salt of 2,2'-methylenebis(4,6-di- 
tert-butylphenyl) phosphate. 

Comparative Example 1-1 

35 A heat-sensitive recording paper was produced in the same manner as in Example 1-1 except that Dispersion C 
was not used. 

Comparative Example I-2 

40 A heat-sensitive recording paper was produced in the same manner as in Example I-4 except that Dispersion F was 
not used. 

Comparative Example I-3 

45 A heat-sensitive recording paper was produced in the same manner as in Example I-6 except that Dispersion F was 
not used. 

Comparative Example I-4 

so A heat-sensitive recording paper was produced in the same manner as in Example I-7 except that Dispersion C 
was not used. 

Comparative Example I-5 

55 A heat-sensitive recording paper was produced in the same manner as in Example I-8 except that Dispersion C 
was not used. 
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Comparative Example I-6 

A heat-sensitive recording paper was produced in the same manner as in Example 1-10 except that Dispersion C 
was not used. 

5 

Comparative Example I-7 

A heat-sensitive recording paper was produced in the same manner as in Example 1-12 except that Dispersion C 
was not used. 

w 

Comparative Example I -8 

A heat-sensitive recording paper was produced in the same manner as in Example I-8 except that, in preparing Dis- 
persion C, 1,1 f 3-tris(2-methyl-4-hydroxy-5-tert-butylphenyl)butane was used in lieu of the sodium salt of 2,2-methyl- 
is enebis(4,6-di-tert-butylphenyl) phosphate. 

Comparative Example 1-9 

A heat-sensitive recording paper was produced in the same manner as in Example 1-8 except that, in preparing Dis- 
20 persion C, 4 ( 4'-butylidenebis(6-tert-butyl-m-cresol) was used in lieu of the sodium salt of 2 > 2-methylenebis(4,6-di-tert- 
butyiphenyl) phosphate. 

The thus-obtained 36 heat-sensitive recording papers were evaluated by the following methods. The results are 
shown in Table 1. 

25 [Color density of record images] 

Recording was carried out on each of the heat-sensitive recording papers, using a heat sensitive facsimile (Panafax 
UF-60; a product of Matsushita Graphic Communication Systems, Inc.) and the color density (D^ of the record images 
was measured using a Macbeth densitometer (model RD-914; a product of Macbeth Corp.). 

30 

[Moisture resistance of record images] 

After recording, each heat-sensitive recording paper was allowed to stand in an atmosphere maintained at 40°C 
and 90% RH for 24 hours and then the color density (D 2 ) of the record images was measured using the Macbeth den- 
35 sitometer. The residual color density percentage (%) was calculated as follows: 

Residual color density percentage = (D 2 /D ^ x 100 

[Heat resistance of record images] 

40 

Each heat-sensitive recording paper after recording was allowed to stand in an atmosphere maintained at 60°C 
and 10% RH for 24 hours and then the color density (D 3 ) of the record images was measured using the Macbeth den- 
sitometer. The residual color density percentage (%) was calculated as follows: 

45 Residual color density percentage = (D 3 /D 1 ) x 1 00 

[Whiteness] 

The whiteness of each heat-sensitive recording paper before recording was measured using a Hunter whiteness 
so meter. 

[Fogging] 

Each heat-sensitive recording paper was allowed to stand in an atmosphere maintained at 40°C and 90% RH or in 
55 an atmosphere maintained at 60°C and 10% RH for 24 hours and then the fog color density of the white portion was 
measured using the Macbeth densitometer. In Table 1 , the fog color density data obtained after treatment in the 40°C 
and 90% RH atmosphere are shown in the column headed , and those obtained after treatment in the 60°C and 1 0% 
RH atmosphere in the column headed F 2 . 
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As is evident from the results shown in Table 1, the heat-sensitive recording media of the present invention were 
excellent in storage stability of record images and were almost free from fogging which tends to accompany the 
55 improvements in storage stability. 
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Example 11-1 

(1) Preparation of Dispersion A 



3-Di-n4)utylamino^-methyl-7-phenylaminofluoran 


10 


parts 


1 ,2-Bis(3-methylphenoxy)ethane 


25 


parts 


5% Aqueous solution of methylcellulose 


5 


parts 


Water 


50 


parts 



15 

The mixture of the above components was pulverized in a sand mill to a mean particle size of 1 .0 jim. 
(2) Preparation of Dispersion B 

20 





4,4'-lsopropylidenediphenol 


20 parts 


25 


5% Aqueous solution of methylcellulose 


5 parts 




Water 


55 parts 



30 The mixture of the above components was pulverized in a sand mill to a mean particle size of 1 .5 jam. 
(3) Preparation of Dispersion C 



35 





Sodium salt of 2 l 2'-methylenebis(4,6-di-tert-butylphenyl) phosphate 


3.9 parts 




Magnesium silicate 


2.1 parts 


40 


5% Aqueous solution of sulfone group-modified polyvinyl alcohol [Gohseran L- 
3266 (trademark); a product of Nippon Synthetic Chemical Industry Co., Ltd.] 


3 parts 




Water 


25 parts 



45 

The mixture of the above components was pulverized in a sand mill to a mean particle size of 1.5 urn. It was con- 
firmed that the mixture after pulverization contained magnesium salt of 2,2'-methylenebis(4,6-di-tert-butylphenyl) phos- 
phate as resulting from salt exchange. 

so (4) Formation of recording layer 

Ninety parts of Dispersion A, 80 parts of Dispersion B, 34 parts of Dispersion C, 7 parts of silicon dioxide pigment 
(oil absorption 180 ml/100 g), 8 parts of precipitated calcium carbonate (oil absorption 90 ml/100 g), 50 parts of 20% 
aqueous solution of polyvinyl alcohol, 1 5 parts of 30% aqueous dispersion of zinc stearate and 1 0 parts of water were 
55 mixed with stirring. The thus-obtained coating composition was applied to a base paper weighing 50 g/m 2 in an amount 
of 6 g/m 2 (on dry basis), followed by drying to give a heat-sensitive recording paper. 
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Example II-2 

A heat-sensitive recording paper was produced in the same manner as in Example 11-1 except that in preparing 
Dispersion C. calcium silicate was used in lieu of magnesium silicate. 

5 

Example il-3 

A heat-sensitive recording paper was produced in the same manner as in Example 11-1 except that, in preparing 
Dispersion A, 3-di-n-butylamino-7-(o-chlorophenylamino)fluoran was used in lieu of 3<Ji-n-butylamino-6-methyl-7-phe- 
w nylaminofluoran, and that di(4-methyibenzyl) oxalate was used in lieu of 1,2-bis(3-methylphenoxy)ethane and that, in 
preparing Dispersion C, a 1 :1 mixture of magnesium silicate and calcium carbonate was used in lieu of magnesium sil- 
icate. 

Example II-4 

15 

A heat-sensitive recording paper was produced in the same manner as in Example 1 1 -3 except that, in preparing 
Dispersion A, dibenzyl oxalate was used in lieu of di(4-methylbenzyl) oxalate, and that, in preparing Dispersion B, 4- 
hydroxy-4'-isopropoxydiphenyl suffone was used in lieu of 4,4'-isopropylidenediphenol and that, in preparing Dispersion 
C, a 1 :1 mixture of zinc chloride and calcium carbonate was used in lieu of the 1 :1 mixture of magnesium silicate and 
20 calcium carbonate. 

Example II-5 

A heat-sensitive recording paper was produced in the same manner as in Example 11-1 except that, in preparing 
25 Dispersion C, 3 parts of 5% aqueous solution of methylcellulose was used in lieu of 3 parts of 5% aqueous solution of 
sulfbne group-modified polyvinyl alcohol. 

Example II-6 

30 A heat-sensitive recording paper was produced in the same manner as in Example 11-1 except that, in recording 
layer formation, 15 parts of silicone dioxide pigment (oil absorption 180 ml/100 g) was used in lieu of the combination 
of 7 parts of silicon dioxide pigment and 8 parts of precipitated calcium carbonate. 

Example II-7 

35 

A heat-sensitive recording paper was produced in the same manner as in Example 11-1 except that, in recording 
layer formation, 8 parts of magnesium carbonate was used in lieu of 8 parts of precipitated calcium carbonate. 

Comparative Example 11-1 

40 

A heat-sensitive recording paper was produced in the same manner as in Example 11-1 except that, in preparing 
Dispersion C, 6 parts of 1 , 1 ,3-tris(5-cyclohexyl-4-hydroxy-2-methylphenyl)butane was used in lieu of the combination of 
sodium salt of 2,2 , -methylenebis(4,6-di-tert-butylphenyl) phosphate and magnesium silicate. 

The thus-produced eight heat-sensitive recording papers were evaluated by the following methods. The results 
45 obtained are shown in Table 2. 

[Color density of record images] 

Each heat-sensitive recording paper was subjected to recording on a heat-sensitive recording paper color develop- 
50 ment tester (a product of Okura Electric Co., Ltd.; model TH-PMD; applied voltage: 16 V; pulse cycle: 0.51 ms) at a 
pulse width of 0.30 ms, and the color density (D^ was measured using a Macbeth densitometer (model RD-914, a 
product of Macbeth Corp.). 

[Moisture resistance of record images] 

55 

Each heat-sensitive recording paper after recording was allowed to stand in an atmosphere maintained at 40°C 
and 90% RH for 48 hours and the color density (0$ of the record images was again measured using the Macbeth den- 
sitometer. The residual color density percentage (%) was calculated as follows: 
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Residual color density percentage = (Dg/D .,) x 100 
[Heat resistance of record images] 

5 Each heat-sensitive recording paper after recording was allowed to stand in an atmosphere maintained at 60°C 
and 10% RH for 48 hours and the color density (D 3 ) of the record image portions was again measured using the Mac- 
beth densitometer. The residual color density percentage (%) was calculated as follows: 

Residual color density percentage = (D 3 /D t ) x 100 

10 

[Whiteness] 

The whiteness of each heat-sensitive recording paper before recording was measured using a Hunter whiteness 
meter. 

15 

[Fogging] 

Each heat-sensitive recording paper was allowed to stand in an atmosphere maintained at 40°C and 90% RH, or 
60° C and 10% RH, for 48 hours, and the resultant fog color density of the white portion was measured using the Mac- 
20 beth densitometer. In Table 2, the fog color density data after treatment in the 40°C and 90% RH atmosphere are shown 
in the column headed and those after treatment in the 60°C and 10% RH atmosphere are shown in the column 
headed F 2 . 

[Adhesion of residual substances] 

25 

Three heat-sensitive recording papers having a size of A4 was subjected to 100% recording on a heat-sensitive 
recording paper color development tester (a product of Okura Electric Co., Ltd. ; model TH-PMD; applied voltage: 1 6 V; 
pulse cycle: 0.51 ms) with a pulse width of 0.30 ms. Then, the quantity of residual substances in the vicinity of the ther- 
mal head was evaluated. 

30 

Evaluation criteria 

A: Almost no adhesion of residual substances. 

B: Adhesion of residua! substances in small amounts but no practical problem. 
35 C: Significant adhesion of residual substances. 



Table 2 



40 




Color density 


Residual color den- 
sity percentage 


Whiteness 


Fogging 


Residual 
substances 
adhesion 






Di 


D 2 


D 3 


D 2 /D 1 


D 3 /D 1 




Fi 


F 2 




45 


Example 11-1 


1.33 


1.10 


1.06 


83 


80 


85 


0.10 


0.11 


A 




Example II -2 


1.33 


1.12 


1.08 


84 


81 


84 


0.10 


0.12 


A 




Example II-3 


1.30 


1.13 


1.11 


87 


85 


85 


0.10 


0.12 


A 


50 


Example II-4 


1.28 


1.14 


1.10 


89 


86 


83 


0.13 


0.14 


A 


Example II-5 


1.32 


1.07 


1.03 


81 


78 


84 


0.11 


0.12 


B 




Example II-6 


1.34 


1.10 


1.06 


82 


79 


80 


0.13 


0.14 


A 




Example II-7 


1.32 


1.10 


1.06 


83 


80 


86 


0.09 


0.10 


A 


55 


Comparative 
Example 11-1 


1.27 


0.80 


0.68 


63 


54 


84 


0.08 


0.10 


C 
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As is evident from the results shown in Table 2, the heat-sensitive recording media according to the invention were 
superior in storage stability of record images and were substantially free from adhesion of residual substances which 
tends to accompany the improvements in storage stability. 

s Claims 

Claims for the following Contracting States : DE, FR, GB 

1 . A heat-sensitive recording medium comprising (a) a support and (b) a heat-sensitive recording layer formed on the 
10 support and comprising a colorless or pale-colored basic dye and a color developing material capable of causing 
color development upon contact with the dye by heating, which medium is characterized in that the heat-sensitive 
recording layer contains at least one phosphate compound selected from the group consisting of 2,2'-methyl- 
enebis(4,6-di-tert-butylphenyl) phosphate of the general formula (1 ) shown below and alkali metal, ammonium and 
polyvalent metal salts thereof: 

75 



20 



25 




( 1 ) 



30 wherein R represents a tert-butyl group, and at least one alkaline pigment in an amount of from 3 to 1 5 % by weight 
based on the total solids content of the heat-sensitive recording layer. 

2. A heat-sensitive recording medium as claimed in Claim 1, wherein said phosphate compound is 2,2 , -methyl- 
enebis(4,6-di-tert-butylphenyl) phosphate or an alkali metal salt thereof. 

35 

3. A heat-sensitive recording medium as claimed in Claim 2, wherein said alkali metal salt is the sodium or potassium 
salt. 

4. A heat-sensitive recording medium as claimed in Claim 1 , wherein said phosphate compound is a polyvalent metal 
40 salt of 2,2*-methyienebis(4,6-di-tert-butylphenyl) phosphate. 

5. A heat-sensitive recording medium as claimed in Claim 4, wherein said polyvalent metal salt is the magnesium, cal- 
cium, barium, zinc or aluminum salt. 

45 6. A heat-sensitive recording medium as claimed in Claim 4, wherein said polyvalent metal salt is used in the form of 
a mixture of at least two polyvalent metal salts. 

7. A heat-sensitive recording medium as claimed in any one of Claims 1 -6, wherein said phosphate compound is used 
in an amount of 1 to 300 parts by weight per 100 parts by weight of the color developing material. 

50 

8. A heat-sensitive recording medium as claimed in any one of the Claims 1-7, wherein the heat-sensitive recording 
layer further contains at least one heat-fusible substance. 

9. A heat-sensitive recording medium as claimed in Claim 8, therein said heat-fusible substance is at least one mem- 
55 ber selected from the group consisting of 1 ,2-bis(3-methylphenoxy)ethane, 1 ,2-bis(phenoxy)ethane, 1-(2-methyl- 

phenoxy)-2-(4-methoxyphenoxy)ethane p dibenzyl oxalate, di(4-methylbenzyl) oxalate, di(4-chlorobenzyl) oxalate, 
p-benzylbiphenyl, p-(4-tolyioxy)bi -phenyl and 1,5-bis(4-methoxyphenaxy)-3-oxapentane. 
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10. A heat-sensitive recording medium as claimed in Claim 8 or Claim 9, wherein said heat-fusible substance is used 
in an amount of 50 to 1 ,000 parts by weight per 100 parts of the basic dye. 

1 1 . A heat-sensitive recording medium as claimed in any one of Claims 1-10, wherein said alkaline pigment is calcium 
5 carbonate, magnesium carbonate, calcium silicate or magnesium silicate. 

1 2. A heat-sensitive recording medium as claimed in Claim 1 1 , wherein said alkaline pigment is calcium carbonate or 
magnesium carbonate. 

10 13. A heat-sensitive recording medium as claimed in Claim 12, wherein said alkaline pigment is calcium carbonate. 
Claims for the following Contracting State : IT 

1 . A heat-sensitive recording medium comprising (a) a support and (b) a heat-sensitive recording layer formed on the 
15 support and comprising a colorless or pale-colored basic dye and a color developing material capable of causing 
color development upon contact with the dye by heating, which medium is characterized in that the heat-sensitive 
recording layer contains at least one phosphate compound selected from the group consisting of 2,2'-methyl- 
enebis(4,6-di-tert-butytphenyl) phosphate of the general formula (1 ) shown below and alkali metal, ammonium and 
polyvalent metal salts thereof: 



20 



25 



30 



R 



R 



R 



O H 

/ 

C H o P = O ( 1 ) 



35 wherein R represents a tert-butyl group. 

2. A heat-sensitive recording medium as claimed in Claim 1, wherein said phosphate compound is 2,2 , -methyl- 
enebis(4,6-di-tert-butylphenyl) phosphate or an alkali metal salt thereof. 

40 3. A heat-sensitive recording medium as claimed in Claim 2, wherein said alkali metal salt is the sodium or potassium 
salt. 

4. A heat-sensitive recording medium as claimed in Claim 1 , wherein said phosphate compound is a polyvalent metal 
salt of 2,2'-methylenebis(4,6-di-tert-butylphenyl) phosphate. 

45 

5. A heat-sensitive recording medium as claimed in Claim 4, wherein said polyvalent metal salt is the magnesium, cal- 
cium, barium, zinc or aluminum salt. 

6. A heat-sensitive recording medium as claimed in Claim 4, wherein said polyvalent metal salt is used in the form of 
so a mixture of at least two polyvalent metal salts. 

7. A heat-sensitive recording medium as claimed in Claim 1 , wherein said phosphate compound is used in an amount 
of 1 to 300 parts by weight per 100 parts by weight of the color developing material. 

55 8. A heat-sensitive recording medium as claimed in Claim 1, wherein the heat-sensitive recording layer further con- 
tains at least one heat-fusible substance. 

9. A heat-sensitive recording medium as claimed in Claim 8, wherein said heat-fusible substance is at least one mem- 
ber selected from the group consisting of 1,2-bis(3-methylphenoxy)ethane, 1,2-bis(phenoxy)ethane, 1-(2-methyl- 
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phenoxy)-2-(4-methoxyphenoxy)ethane, dibenzyl oxalate, di(4-methylbenzyl) oxalate, di(4-chlorobenzyl) oxalate, 
p-benzylbiphenyl, p-(4-tolyloxy)bi -phenyl and 1,5-bis(4-methoxyphenaxy)-3-oxapentane. 

10. A heat-sensitive recording medium as claimed in Claim 8, wherein said heat-fusible substance is used in an 
5 amount of 50 to 1 ,000 parts by weight per 1 00 parts of the basic dye. 

11. A heat-sensitive recording medium as claimed in Claim 1, wherein said heat-sensitive recording layer further con- 
tains at least one alkaline pigment 

10 12. A heat-sensitive recording medium as claimed in Claim 11, wherein said alkaline pigment is calcium carbonate, 
magnesium carbonate, calcium silicate or magnesium silicate. 

13. A heat-sensitive recording medium as claimed in Claim 12, wherein said alkaline pigment is calcium carbonate or 
magnesium carbonate. 



15 



20 



14. A heat-sensitive recording medium as claimed in Claim 13, wherein said alkaline pigment is calcium carbonate. 

15. A heat-sensitive recording medium as claimed in Claim 1 1, wherein said alkaline pigment is used in an amount of 
1 to 30% by weight based on the total solids content of the heat-sensitive recording layer. 



PatentansprOche 

PatentansprOche f Or folgende Vertragsstaaten : DE, FR, GB 

25 1. Warmeenpfindliches Aufzeichnungsmittel, umfassend 

(a) einen Tr&ger und (b) eine warmeempf indliche Aufzeichnungsschicht, welche auf dem Trdger ausgebildet ist und 
einen farblosen oder schwach gefarbten Basis-Farbstoff und ein Farbentwickiungsmaterial umfaBt, welches geeig- 
net ist, bei Kontakt mit dem Farbstoff unter Erwa/mung eine Farbentwicklung zu ergeben, worin das M'rttel dadurch 
gekennzeichnet ist, daB die warmeempf indliche Aufzeichnungsschicht wenigstens eine Phosphatverbindung ent- 

30 halt, die ausgewahlt ist aus der Gruppe, die besteht aus 2,2 , -Methylenbis(4,6-di-tert-butylphenyl)phosphat der 
unten abgebildeten allgemeinen Formel (1) und dessen Aikalimetall-, Ammonium- und mehrwertigen Metallsalzen: 



CH P= 0 

40 y C 



(1) 



worin R eine tert- Butyl gruppe darstellt, 

und wenigstens ein alkalisches Pigment in einer Menge von 3 bis 15 Gew.-%, bezogen auf den gesamten Fest- 
45 stoffgehalt der warmeempf indlichen Aufzeichnungsschicht. 

2. Warmeempfindliches Aufzeichnungsmittel gemaB Anspruch 1, worin die Phosphatverbindung 2,2 , -Methylen- 
bis(4,6-di-tert-butytphenyl)-phosphat Oder ein Aikalimetall desselben ist. 

so 3. Warmeempfindliches Aufzeichnungsmittel gemaB Anspruch 2, worin das Alkalimetallsalz das Natrium- oder Kali- 
umsalz ist. 

4. Warmeempfindliches Aufzeichnungsmittel gemaB Anspruch 1, worin die Phosphatverbindung ein mehrwertiges 
Metallsalz von 2,2 , -Methylenbis(4,6-di-tert-butylphenyl)-phosphat ist. 



55 



Warmeempfindliches Aufzeichnungsmittel gemaB Anspruch 4, worin das mehrwertige Metallsalz das Magnesium- 
, Calcium-, Barium-, Zink- oder Aluminiumsaiz ist 
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6. Warmeempfindliches Aufzeichnungsmittel gemaB Anspruch 4, worin das mehrwertige Metallsalz in Form einer 
Mischung von wenigstens zwei mehrwertigen Metallsatzen verwendet wird. 

7. Warmeempfindliches Aufzeichnungsmittel gemaB irgendeinem der AnsprOche 1 bis 6. worin die Phosphatverbin- 
5 dung in einer Menge von 1 bis 300 Gew.-Teilen pro 100 Gew.-Teile des Farbentwicklungsmaterials verwendet wird. 

8. Warmeempfindliches Aufzeichnungsmittel gemaB irgendeinem der AnsprOche 1 bis 7, worin die warmeempfindli- 
che Aufzeichnungsschicht weiter wenigstens eine wdrmeschmelzbare Verbindung enthait 

w 9. Warmeempfindliches Aufzeichnungsmittel gemaB Anspruch 8, worin die warmeschmelzbare Verbindung wenig- 
stens ein Mitglied ist, das ausgewahrt Est aus der Gruppe, die aus 1 ,2-Bis(3-methylphenaxy)ethan, 1,2-Bis(phen- 
oxy)ethan, 1-(2-Methylphenoxy)-2-(4-methoxyphenoxy)ethan l Dibenzyloxalat, Di(4-methylbenzyl)oxalat, Di(4- 
chlorbenzyl)oxalat, p-Benzylbiphenyl, p-(4-TolyIoxy)biphenyl und 1 ,5-Bis(4-methoxyphenoxy)-3-oxapentan 
besteht. 

75 

1 0. Warmeempfindliches Aufzeichnungsmittel gemaB Anspruch 8 Oder Anspruch 9, worin die wdrmeschmelzbare Ver- 
bindung in einer Menge von 50 bis 1000 Gew.-Teilen pro 100 Teile Basisfarbstoff verwendet wird. 

11. Warmeempfindliches Aufzeichnungsmittel gemaB irgendeinem der AnsprOche 1 bis 10, worin das alkalische Pig- 
20 ment Calciumcarbonat, Magnesiumcarbonat, Calciumsilicat Oder Magnesiumsilicat ist. 

12. Warmeempfindliches Aufzeichnungsmittel gemaB Anspruch 11, worin das alkalische Pigment Calciumcarbonat 
Oder Magnesiumcarbonat ist. 

25 1 3. Warmeempfindliches Aufzeichnungsmittel gemaB Anspruch 1 2, worin das alkalische Pigment Calciumcarbonat ist. 
PatentansprOche fOr folgenden Vertragsstaat : IT 

1 . Warmeempfindliches Aufzeichnungsmittel, umfassend 

30 (a) einen Trager und (b) eine warmeempfindliche Aufzeichnungsschicht, welche auf dem Trager ausgebildet ist und 
einen farblosen oder schwach gefarbten Basis-Farbstoff und ein FarberrtwicWungsmaterial umfaBt, welches geeig- 
net ist, bei Kontakt mit dem Farbstoff unter Erwa/mung eine FarbentwickJung zu ergeben, worin das Mittel dadurch 
gekennzeichnet ist, daB die warmeempfindliche Aufzeichnungsschicht wenigstens eine Phosphatverbindung ent- 
hait, die ausgewahlt ist aus der Gruppe, die besteht aus 2,2 , -Methylenbis(4,6-di-tert-butylphenyl)phosphat der 

35 unten abgebildeten allgemeinen Formel (1) und dessen Alkalimetall-, Ammonium- und mehrwertigen Metallsalzen: 



R 




en 



45 



worin R eine tert-Butylgruppe darstellt. 

2. Warmeempfindliches Aufzeichnungsmittel gemaB Anspruch 1, worin die Phosphatverbindung 2,2'-Methylen- 
so bis(4,6-di-tert-butylphenyl)-phosphat oder ein Alkalimetall desselben ist. 

3. Warmeempfindliches Aufzeichnungsmittel gemdB Anspruch 2, worin das Alkalimetallsalz das Natrium- oder Kali- 
umsalz ist. 

55 4. Warmeempfindliches Aufzeichnungsmittel gemaB Anspruch 1 , worin die Phosphatverbindung ein mehrwertiges 
Metallsalz von 2 l 2 , -Methylenbis(4,6-di-tert-butylphenyl)-phosphat ist. 

5. Warmeempfindliches Aufzeichnungsmittel gemdB Anspruch 4, worin das mehrwertige Metallsalz das Magnesium- 
, Calcium-, Barium-, Zink- oder Aluminiumsalz ist. 
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6. Warmeempfindliches Aufzeichnungsmittel gemaB Anspruch 4, worin das mehrwertige Metallsalz in Form einer 
Mischung von wenigslens zwei mehrwertigen MetaNsalzen verwendet wird. 

7. Warmeempfindliches Aufzeichnungsmittel gemaB Anspruch 1 , worin die Phosphatverbindung in einer Menge von 
5 1 bis 300 Gew.-Teilen pro 1 00 Gew.-Teile des FarbentwicWungsmaterials verwendet wird. 

8. Warmeempfindliches Aufzeichnungsmittel gemaB Anspruch 1, worin die warmeempfindliche Aufzeichnungs- 
schicht weiter wenigstens eine warmeschmelzbare Verbindung enMlt. 

10 9. warmeempfindliches Aufzeichnungsmittel gemaB Anspruch 8, worin die warmeschmelzbare Verbindung wenig- 
stens ein Mitglied ist, das ausgewahft ist aus der Gruppe, die aus 1,2-Bis(3-methy1phenoxy)ethan l 1 ,2-Bis(phen- 
oxy)ethan, 1-(2-Methyiphenoxy)-2-(4-methoxyphenoxy)ethan, Dibenzyloxalat, Di(4-methylbenzyl)oxalat, Di(4- 
chlorbenzyljoxalat, p-Benzylbiphenyl, p-(4-Tolyloxy)bipheny1 und 1 ,5-Bis(4-methoxyphenoxy)-3-oxapentan 
besteht. 

15 

10. Warmeempfindliches Aufzeichnungsmittel gemaB Anspruch 8, worin die warmeschmelzbare Verbindung in einer 
Menge von 50 bis 1000 Gew.-Teilen pro 100 Teile Basisfarbstoff verwendet wird. 

11. Warmeempfindliches Aufzeichnungsmittel gemaB Anspruch 1, worin die warmeempfindliche Aufzeichnungs- 
20 schicht weiter wenigstens ein alkalisches Pigment enthait. 

12. Warmeempfindliches Aufzeichnungsmittel gemaB Anspruch 11, worin das alkalische Pigment Caldumcarbonat, 
Magnesiumcarbonat, Calciumsilicat Oder Magnesiumsilicat ist. 

25 13. Warmeempfindliches Aufzeichnungsmittel gemaB Anspruch 12, worin das alkalische Pigment Calciumcarbonat 
Oder Magnesiumcarbonat ist. 

14. Warmeempfindliches Aufzeichnungsmittel gemaB Anspruch 1 3, worin das alkalische Pigment Calciumcarbonat ist. 

30 15. warmeempfindliches Aufzeichnungsmittel gemaB Anspruch 1 1 , worin das alkalische Pigment in einer Menge von 
1 bis 30 Gew.-%, bezogen auf den gesamten Feststoffgehalt der warmeempfindlichen Aufzeichnungsschicht, ver- 
wendet wird. 
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Revendlcations 

Revendications pour les Etats contractants suivants : DE, FR, GB 



1 . Milieu d'enregistrement sensible a la chaleur comprenant :(a) un support et (b) une couche d'enregistrement sen- 
sible a la chaleur formge sur le support et comprenant un colorant basique incolore ou de couleur pate et une 
40 mature deVeloppatrice de couleur capable de provoquer un d6veloppement de couleur lorsqu'elle entre en contact 
avec le colorant sous I'effet d'un chauffage, lequel milieu est caract6ris6 en ce que la couche d'enregistrement sen- 
sible a la chaleur contient au moins un phosphate choisi dans le groupe consistant en phosphate de 2,2 f -m6thy- 
tene-bis-(4,6-di-t-butylph6nyle) de formule g6n6rale (1) indiqu6e ci-apr6s et sels de m6tal alcalin, d'ammonium et 
de m6tal polyvalent de celui-ci: 

45 




(1) 
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dans laquelle R represents un groupe t«butyle, 

et au moins un pigment alcalin en une quantity de 3 a 1 5% en poids par rapport a la teneur totale en solides de la 
couche d'enregistrement sensible a la chaleur. 

5 2. Milieu d'enregistrement sensible a la chaleur suivant la revendication 1 , dans lequel ce phosphate est le phosphate 
de 2,2'-m6thyl6ne-bis-(4,6-di-t-bLJtylph6nyle) ou son sel de m6taJ alcalin. 

3. Milieu d'enregistrement sensible a la chaleur suivant la revendication 2, dans lequel ce sel de metal alcalin est le 
sel de sodium ou de potassium. 

TO 

4. Milieu d'enregistrement sensible & la chaleur suivant la revendication 1, dans lequel ce phosphate est un sel de 
metal polyvalent du phosphate de 2,2'-m6thyl6ne-bis-(4,6Kji-t-butylph6nyle). 

5. Milieu d'enregistrement sensible & la chaleur suivant la revendication 4, dans lequel ce sel de metal polyvalent est 
15 le sel de magnesium, de calcium, de baryum, de zinc ou d'aluminium. 

6. Milieu d'enregistrement sensible a la chaleur suivant la revendication 4, dans lequel ce sel de metal polyvalent est 
utilise sous la forme d'un melange d'au moins deux sels de metal polyvalent. 

20 7. Milieu d'enregistrement sensible k la chaleur suivant I'une quelconque des revendications 1 k 6, dans lequel ce 
phosphate est utilise en une quantite de 1 k 300 parties en poids pour 100 parties en poids de la mature develop- 
patrice de couleur. 

8. Milieu d'enregistrement sensible k la chaleur suivant I'une quelconque des revendications 1 a 7, dans lequel la cou- 
25 che d'enregistrement sensible k la chaleur contient de plus au moins une substance fusible k chaud. 

9. Milieu d'enregistrement sensible k la chaleur suivant la revendication 8, dans lequel cette substance fusible a 
chaud est au moins une substance choisie dans le groupe consistant en 1 ,2-bis-(3-m£thylphenoxy)-6thane, 1,2- 
bis-(ph6noxy)-6thane, 1-(2-m6thylphenoxy)-2-(4-m6tnoxyph6noxy)-6thane, oxalate de dibenzyle, oxalate de di-(4- 

30 methylbenzyle), oxalate de di-(4-chlorobenzyle). p-benzylbiph6nyle, p-(4-tolyloxy)-biph6nyle et 1 ,5-bis-(4-m6thoxy- 
ph6noxy)-3-oxapentane. 

1 0. Milieu d'enregistrement sensible a la chaleur suivant les revendications 8 ou 9, dans lequel cette substance fusible 
a chaud est utilises en une quantite de 50 a 1 .000 parties en poids pour 100 parties du colorant basique. 

35 

11. Milieu d'enregistrement sensible a la chaleur suivant I'une quelconque des revendications 1 a 10, dans lequel ce 
pigment alcalin est du carbonate de calcium, du carbonate de magnesium, du silicate de calcium ou du silicate de 
magnesium. 

40 1 2. Milieu d'enregistrement sensible a la chaleur suivant la revendication 1 1 , dans lequel ce pigment alcalin est du car- 
bonate de calcium ou du carbonate de magnesium. 

1 3. Milieu d'enregistrement sensible a la chaleur suivant la revendication 1 2, dans lequel ce pigment alcalin est du car- 
bonate de calcium. 

45 

Revendications pour I'Etat contractant suivant : IT 

1 . Milieu d'enregistrement sensible a la chaleur comprenant : (a) un support et (b) une couche d'enregistrement sen- 
sible a la chaleur formee sur le support et comprenant un colorant basique incolore ou de couleur pale et une 
so matiere d6veloppatrice de couleur capable de provoquer un d6ve!oppement de couleur lorsqu'elle entre en contact 
avec le colorant sous I'effet d'un chauffage. lequel milieu est caracterise en ce que la couche d'enregistrement sen- 
sible a la chaleur contient au moins un phosphate choisi dans le groupe consistant en phospbate de 2,2'-methy- 
iene-bis-(4,6-di-t-butyiphenyle) de formule generate (1) indiqu6e d-apres et sels de metal alcalin, d'ammonium et 
de metal polyvalent de celui-ci : 

55 
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dans laquelle R reprdsente un groupe t-butyle. 

2. Milieu d'enregistrement sensible k la chaleur suivant la revendication 1 , dans lequel ce phosphate est le phosphate 
de 2,2 , -m&hyl6ne-bis-(4,6-di-t-butylph6nyle) ou un sel de metal alcalin de celui-ci. 

3. Milieu d'enregistrement sensible a la chaleur suivant la revendication 2, dans lequel ce sel de metal alcalin est le 
sel de sodium ou de potassium. 

4. Milieu d'enregistrement sensible k la chaleur suivant la revendication 1, dans lequel ce phosphate est un sel de 
25 metal polyvalent du phosphate de 2,2 , -m6thyl6ne-bis-(4,6-di-t-butylph6nyle). 

5. Milieu d'enregistrement sensible a la chaleur suivant la revendication 4, dans lequel ce sel de metal polyvalent est 
le sel de magnesium, de calcium, de baryum, de zinc ou d'aluminium. 



30 6. Milieu d'enregistrement sensible a la chaleur suivant la revendication 4, dans lequel ce sel de metal polyvalent est 
utilise sous la forme d'un melange d'au moins deux sets de metal polyvalent. 

7. Milieu d'enregistrement sensible a la chaleur suivant la revendication 1 , dans lequel ce phosphate est utilise en une 
quantite de 1 a 300 parties en poids pour 100 parties en poids de la matiere developpatrice de couleur. 

35 

8. Milieu d'enregistrement sensible a la chaleur suivant la revendication 1, dans lequel la couche d'enregistrement 
sensible a la chaleur contient de plus au moins une substance fusible a chaud. 

9. Milieu d'enregistrement sensible a la chaleur suivant la revendication 8, dans lequel cette substance fusible k 
40 chaud est au moins une substance choisie dans le groupe consistant en 1,2-bis-(3-methylphenoxy)-ethane. 1,2- 

bis-(phenoxy)-ethane, 1-(2-methylphenoxy)-2-(4-methoxyphenoxy)-ethane, oxalate de dibenzyle, oxalate de di-(4- 
methylbenzyle), oxalate de di-(4-chlorobenzyle), p-benzylbiphenyle, p-(4-tolyloxy)-biphenyle et 1 ,5-bis-(4-methoxy- 
phenoxy)-3-oxapentane. 



45 10. Milieu d'enregistrement sensible a la chaleur suivant la revendication 8, dans lequel cette substance fusible k 
chaud est utilisee en une quantite de 50 a 1 .000 parties en poids pour 100 parties du colorant basique. 

1 1 . Milieu d'enregistrement sensible k la chaleur suivant la revendication 1 , dans lequel cette couche d'enregistrement 
sensible a la chaleur contient de plus au moins un pigment alcalin. 

50 

12. Milieu d'enregistrement sensible k la chaleur suivant la revendication 1 1 , dans lequel ce pigment alcalin est du car- 
bonate de calcium, du carbonate de magnesium, du silicate de calcium ou du silicate de magnesium. 

1 3. Milieu d'enregistrement sensible a la chaleur suivant la revendication 1 2, dans lequel ce pigment alcalin est du car- 
55 bonate de calcium ou du carbonate de magnesium. 

14. Milieu d'enregistrement sensible a ta chaleur suivant la revendication 13, dans lequel ce pigment alcalin est du car- 
bonate de calcium. 
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15. Milieu d'enregistrement sensible & la chaleur suivant la revendication 1 1, dans lequel ce pigment alcalin est utilise 
en une quantite de 1 & 30% en poids par rapport & la teneur totale en solides de la couche d'enregistrement sen- 
sible a la chaleur. 
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